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Background: Defining a simple and reliable classification for acromial and bursal impingement lesions
is necessary to standardize terminology, to improve communication, and to allow better evaluation of the
proper treatment of impingement lesions and rotator cuff tears. The purpose of this study was to assess
orthopedic surgeons’ intraobserver and interobserver reliability of the Copeland-Levy classification.
Methods: Six fellowship-trained orthopedic surgeons reviewed shoulder arthroscopy videos of 69 con-
secutive patients who underwent shoulder arthroscopy for rotator cuff tear repair or subacromial decompression.
The surgeons were asked to classify impingement lesions according to the Copeland-Levy classification.
One month afterward, the surgeons were requested to repeat the evaluation of the same impingement lesions.
Intraobserver reliability was calculated using Cohen’s weighted κ. Interobserver reliability was calcu-
lated using Kendall’s W.
Results: Overall intraobserver reliability for acromial and bursal lesions was κ = 0.86 (95% confidence
interval, 0.82-0.9) and κ = 0.97 (95% confidence interval, 0.95-0.98), respectively. Interobserver reliabil-
ity for acromial and bursal lesions was W = 0.87 and W = 0.92, respectively.
Conclusion: Intraobserver and interobserver reliability of the Copeland-Levy classification among senior
orthopedic surgeons is excellent. Hence, we suggest the Copeland-Levy classification be used to stan-
dardize terminology of the subacromial impingement lesion.
Level of evidence: Basic Science Study; Validation of Classification System
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Subacromial decompression has long been considered an
essential part of rotator cuff repair.35 However, in recent years,
the need for subacromial decompression as an obligatory step
of rotator cuff repair has been challenged.26,27
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In 1972, Neer published his open approach to anterior
acromioplasty for treatment of subacromial impingement
syndrome.29 A decade later, Ellman was the first to intro-
duce the arthroscopic approach for subacromial decompression,
which consisted of 3 main parts: bursectomy, acromioplasty,
and release of the coracoacromial ligament.8 Since then, each
part of the procedure has been debated and evaluated
separately for its therapeutic value. Of all 3 parts of the
procedure, acromioplasty has probably drawn the most
attention in the literature, being a cause for major
controversy.1-4,6,11-15,17,19,22,25,30-33,36
Surgeons who support routine acromioplasty subscribe to
Neer’s extrinsic impingement theory,3,5,11,12,32 which is based
on repetitive microtrauma and compression of the rotator cuff
tendons between the greater tuberosity of the humerus and
the anterior edge of the acromion.17,29,34 According to the ex-
trinsic theory, the morphology of the acromion is an important
factor leading to rotator cuff disorders, supporting the ratio-
nale for acromioplasty.5,26
In contrast, those objecting to acromioplasty may support
the intrinsic theories, which suggest intramuscular and
intratendinous degenerative pathologic changes to be the cause
of shoulder impingement symptoms.5,26 The various intrin-
sic theories propose that acromioplasty is unnecessary as a
routine step in rotator cuff repair because of the perceived
negligible role of the acromion in pathogenesis of rotator cuff
tears.
Studies reporting on rotator cuff repair and subacromial
decompression use various terms to describe acromial and
bursal lesions. The use of diverse terminology in the litera-
ture makes it difficult to ascertain the true severity of these
lesions and may cause some confusion.
Defining a simple and reliable classification for acromial
and bursal impingement lesions is necessary to standardize
terminology, to improve communication, and to allow better
evaluation of the proper treatment of impingement lesions and
rotator cuff tears. The Copeland-Levy classification23 of the
subacromial impingement lesion is based on the assessment
of the inferior surface of the acromion and the superior surface
of the rotator cuff.10,23
We believe that a reliable and agreeable classification is
critical to unify the data gathered and published on this debated
subject. Furthermore, if it is reliable, the Copeland-Levy clas-
sification may be used to guide the course of treatment
by indicating which patients would benefit most from
acromioplasty or bursectomy.
In this paper, we attempted to assess the interobserver and
intraobserver reliability of the Copeland-Levy classification
for impingement lesions. We hypothesized that consensus
would be lacking among expert shoulder surgeons.
Materials and methods
Preliminary steps
All patients included in the study had complaints of shoulder pain
and were candidates for shoulder arthroscopy for rotator cuff repair
or subacromial decompression. Exclusion criteria consisted of pa-
tients who had prior shoulder arthroscopy, open surgery, or fracture
to the affected shoulder.
Study design
This is a retrospective case-control study of consecutive patients who
underwent shoulder arthroscopy with rotator cuff repair or subacro-
mial decompression by senior orthopedic surgeons who specialize
in shoulder surgery. All procedures were recorded on video. Six
fellowship-trained orthopedic surgeons reviewed the patients’ ar-
throscopy videos and were asked to classify the presence and severity
of impingement lesions according to the Copeland-Levy classifi-
cation. At least 1 month later, the same surgeons were asked to
perform a follow-up assessment and to classify the same videos a
second time (presented in a different order to prevent memory bias)
to evaluate intraobserver variability. The Copeland-Levy classifi-
cation is an alphanumeric classification that defines the acromial and
bursal impingement lesions as acromial (A) and bursal (B) lesions,
respectively. Thereafter, numerical values are added according to
lesion severity (Table I).10,23 Figures 1 to 6 show the acromial and
bursal impingement lesions of various grades of severity.
We included initial and follow-up assessments from 6 observ-
ers who classified shoulder arthroscopy videos of 69 patients. The
observers graded the acromial and bursal lesions according to the
Copeland-Levy classification.
Statistical analysis
Statistical analysis was performed using SPSS 21.0 software (IBM,
Armonk, NY, USA). Intraobserver reliability was calculated using
Cohen’s weighted κ for acromial and bursal grading separately.7,9
Degrees of reliability were determined according to Landis and Koch21
(Table II).
Interobserver reliability was assessed by the overall agreement
among the 6 observers for acromial and bursal grading separately.
Table I Copeland-Levy classification for arthroscopic evaluation of subacromial impingement
Acromial lesion Bursal lesion
A0 Normal B0 Normal
A1 Minor scuffing, hemorrhage, or local injection B1 Minor scuffing, hemorrhage, or local injection
A2 Marked damage, scuffing, or fibrillation B2 Major scuffing of cuff or partial-thickness tear
A3 Bare bone areas B3 Full-thickness tear
B4 Massive cuff tear
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Interobserver agreement was measured by Kendall’s concordance
coefficient.18 The F test was used to determine statistical signifi-
cance. All reliability estimates are presented with a 95% confidence
interval.
Results
Demographic and clinical characteristics
The patients included 38 women and 31 men, with a
mean age of 65 years. The right shoulder was affected
in 47 patients, and the left shoulder was affected in 22
patients.
Intraobserver reliability
Overall intraobserver reliability for acromial and bursal lesions
was κ = 0.86 and κ = 0.97, respectively (Table III). All ob-
servers demonstrated weighted κ scores >0.74, signifying
highly substantial intraobserver reliability.
Figure 1 Normal subacromial anatomy (class A0B0).
Figure 2 Minor acromial and bursal scuffing (class A1B1).
Figure 3 Major scuffing and fibrillations (class A2B2).
Figure 4 Acromial bare bone (class A3).
Figure 5 Full-thickness rotator cuff tear (class B3).
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Interobserver reliability
We used Kendall’s coefficient of concordance (W) to assess
agreement among observers. Interobserver reliability of the
acromial and bursal lesions was W = 0.87 and W = 0.92, re-
spectively. The F test determined that the results are statistically
significant (Table IV).
Discussion
The principal findings of this study establish that the
intraobserver and interobserver reliability of the Copeland-
Levy classification is excellent among senior orthopedic
surgeons.
In general, a diagnostic classification should be simple,
be reliable, and correlate clinically with the patient’s outcome
so it can guide the course of treatment. Several classifica-
tions for subacromial impingement were proposed on the basis
of different aspects of the disease. Neer was first to de-
scribe 3 stages of the natural history of subacromial
impingement.30 Subsequently, a few other classifications have
been introduced on the basis of clinical examination (by Jobe
and Pink),16 ultrasonography (by Milgrom et al),28 and ar-
throscopic evaluation (Copeland-Levy).
The Copeland-Levy classification has several key fea-
tures. First of all, the classification is based on direct
arthroscopic visualization of the acromial and bursal im-
pingement lesions during bursoscopy. Second, as this study
demonstrates, the Copeland-Levy classification is highly re-
liable and simple. Finally, the classification involves grading
of the acromial and bursal lesions separately, which could assist
surgeons in detecting patients who would benefit more from
subacromial decompression or acromioplasty. A few studies
have used the Copeland-Levy classification to evaluate
impingent lesions; Levy et al have used the classification with
patients undergoing rotator cuff repair to select which pa-
tients would also undergo subacromial decompression.24 Funk
et al demonstrated that the presence of subacromial plicae
in young patients is most commonly associated with an im-
pingement lesion on the bursal side but no impingement lesion
on the acromial side.10
Of note, other arthroscopic classifications based on lesion
location and severity have been established for other im-
pingement lesions as well. For instance, Konan et al have
introduced a classification system for acetabular chondral
lesions in patients with femoroacetabular impingement.20
There are some limitations to this study. First, the study
did not include trainee orthopedic surgeons as they may reduce
somewhat the reliability of the classification because of in-
experience, but they may show similar results after learning
this simple classification. The high κ values seen in this study
lead us to believe that this would not affect the conclusions
presented. Second, our study does not present data regard-
ing the clinical significance of the Copeland-Levy
classification. Once the reliability of the classification is es-
tablished, the correlation between the Copeland-Levy
classification and patients’ outcome is the subject of future
study.
There are several strengths to this study we would like to
highlight. To our knowledge, this is the first study in the lit-
erature to report on the intraobserver and interobserver
Figure 6 Massive rotator cuff tear (class B4).
Table II The κ value’s strength of agreement by Landis and
Koch21
Reliability κ
Slight 0-0.20
Fair 0.21-0.40
Moderate 0.61-0.80
Substantial 0.61-0.80
Almost perfect 0.81-1.00
Table III Overall intraobserver reliability of acromial and bursal
lesion classification
95% Confidence
interval limits
Classification κ value Lower Upper
Acromial lesion 0.8594 0.8219 0.8969
Bursal lesion 0.9656 0.9498 0.9814
Table IV Interobserver reliability of the Copeland-Levy
classification
W F df dfd Prob. > F
Acromial
lesion
0.8655 70.78 67.8333 746.167 <.0001
Bursal lesion 0.9243 134.4 67.8333 746.167 <.0001
W, Kendall’s concordance coefficient; df, degrees of freedom; dfd, degrees
of freedom denominator; Prob., Probability.
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reliability of a shoulder impingement classification. This study
presents substantially high κ values, suggesting that the re-
liability of the Copeland-Levy classification is unequivocal.
Even if for some reason our results overestimate the real re-
liability of the classification, it is imperative to acknowledge
that κ values are inherently conservative.9
Deciding whether to perform subacromial decompres-
sion or acromioplasty remains a pressing matter in the current
literature. The Copeland-Levy classification could prove val-
uable to resolving the matter. Standardizing and simplifying
terminology will allow better communication, more accu-
rate data collection, and more compatible meta-analysis.
Conclusion
The Copeland-Levy classification is a highly reliable tool
to be used in the arthroscopic evaluation of the impinge-
ment lesion of the shoulder.
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